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The time-dose-mortality model of a Paecilomyces fumosoroseus isolate on the 
diamondback тоё |Plutella xylostella 

LU Li-Hua'[] HE. Yu- Rong” “О WU Ya-Jing [] FENG Xia'l] CHEN Huan-Yu! [] 1. Institute of Plant 
Protection] Guangdong Academy of Agriculture Sciences[] Guangzhou 5106400 China[] 2. Department of 
Entomology[] South China Agricultural University[] Guangzhou 510642[] China[] 


Abstract[] The diamondback moth[] Plutella xylostella|] is an important insect pest of cruciferous vegetables in 













































































south China and has developed serious resistance to insecticides used. In an effort to search for alternative 
control methods[] the pathogenicity of an isolatd] SCAU-PFCFOI[] of the fungus Paecilomyces fumosoroseusl] 
originally derived from Coptotermes formosanus|] against the diamondback moth larvae[] was studied in the 
laboratory by immersing larvae of different instars into serial concentrations of 10° — 10" conidia/mL of the 
fungus. The mortality of the diamondback moth caused by infection of P. fumosoroseus increased with the 
concentration of conidial suspension and the time after treatment. The highest concentratiod] 10° conidias/ml [] 
treatment caused 96% [] 8596[] and 80% mortality for па 3rd[] and 4th instar larvae on day 70 respectively. 
А time-dose-mortality model was used to analyze the bioassay data and the model fitted the data же | resulting 
in parameters for estimating the time and dose effects. The pathogenicity of P. fumosoroseus to the 


diamondback moth differed among various larval stages. The susceptibility of the diamondback moth larvae to 
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Р. fumosoroseus decreased in the sequence of 2nd instai[] 3rd instar[] and 4th instar. The estimated LCs 


values of 2nd instar on day 7 after treatment[] 3rd instar оп day 5 after treatment and 4th instar on day 4 after 
treatment were 1.17 х 10°[] 1.44 x 10°[] and 5.21 x 10" conidia/mI[] respectively[] while LC% of 2nd[] 3rd0 
4th instar larvae were 1.98 х 10°[] 3.82 х 10'П and 1.29 x 10° conidia/ml[] respectively. The median lethal 


time of P. fumosoroseus to the diamondback moth larvae differed at various concentrations. Values of LTs of 


all tested instars were shortened with concentration. The LT, values of Спа 3rd[] and 4th instar were 3.16 – 
1.72 days[] 3.21 – 1.83 days and 3.69 – 2.04 days[] respectively[] in the range of 1 x 10° – 1 x 107 conidia/ 
mL. The results suggested the potential of the isolate SCAU-PFCFOI for use in microbial control of Р. 


xylostella . 


Key words[] Paecilomyces fumosoroseus|] Plutella  xylostellal] pathogenicity[] time-dose-mortality modell 
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Fig. 1 


The daily accumulative mortality of the 


diamondback moth larvae after treatment with 


Paecilomyces fumosoroseus 


AL] 2 []. 2nd insta] B[] 3 0 3rd insta] C] 4 []. 4th instar. 
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Table 1 Parameters estimated by fitting the time-dose-mortality | TD) 








model to assay data of 


Paecilomyces fumosoroseus against the diamondback moth larvae of different instars 


ПППППППШП 20 
Conditional mortality model 


ПППППППШП 0 


Cumulative mortality model 














x Р * 
2[] 2nd instar 
В 0.5386 0.0457 11.8000 В 0.5386 0.0027 0.0027 
n -5.9711 0.3376 17.6891 T - 5.9711 0.1472 — 0.0158 
У – 3.8346 0.2758 13.9005 т — 3.7230 0.0974 — 0.0155 
Ys - 3.8700 0.2594 14.9171 тз – 3.1005 0.0862 - 0.0147 
Ya – 4.3900 0.2844 15.4365 T4 — 2.8571 0.0828 – 0.0145 
Ys – 5.3415 0.3683 14.5043 Ts — 2.7770 0.0818 – 0.0144 
Ys – 5.5666 0.4050 13.7460 T6 – 2.7174 0.0806 — 0.0143 
Уз – 4.4659 0.3049 14.6479 т] – 2.5570 0.0788 — 0.0141 
3[] 3rd instar 
В 0.3547 0.0439 8.0817 В 0.3547 0.0020 0.0002 
n — 4.2447 0.2898 14.6446 т – 4.2447 0.0869 — 0.0113 
У – 2.8917 0.2568 11.2613 T2 – 2.6618 0.0669 — 0.0110 
Ys — 3.1793 0.2596 12.2474 тз – 1.9381 0.0629 — 0.0107 
Ya – 3.4253 0.2646 12.9461 T4 – 1.9381 0.05978 — 0.0105 
Ys – 4.3866 0.3667 11.9624 Ts — 1.8552 0.0600 – 0.0105 
A[] 4th instar 
В 0.3540 0.0464 7.6692 В 0.3540 0.0022 0.0022 
n — 4.9039 0.3251 15.0839 т – 4.9039 0.1107 — 0.0122 
У – 3.0154 0.2743 10.9921 T2 - 2.8745 0.0077 — 0.0125 
Ys – 2.9041 0.2607 11.1580 T3 – 2.1960 0.0693 — 0.0120 
Ya – 3.9450 0.3118 12.6880 T4 – 2.0364 0.0683 — 0.0120 


*О0000000000000000О ШО О The subscripts represent the number of days or the ith day after treatment. 
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Fig. 2 Logarithms of the time-dependent ПС, 
and LC, values for Paecilomyces fumosoroseus 
against the diamondback moth larvae 
А020 2nd instad] ВЗ О 3rd instal] 
с040 4th instar. 
2. ПОООООООООООООООООО 
ООоОоОоОоОооОоооооооооооо 


0 2000000000000 000Ш0 000 
ППП 50 00000 1ха лат 00000 
ОШоОоОоОоОоОоОоОоОоОоор 50%00 000 
00 тло 00 1х 10 ~ 1 хло ла 0000 [20 
000 1љ0 0 3.160000 1.720 80000 
17,0 321 0000 1830040 00 0 1150 
3.690 000 2.940 010100 20000000 
О хала 10000 37000000 20 
ООООООООООО Ооо 3000AU LD 
ОООоОоОоОоОоОооо 
02 0000000000ООООО Lr LE. 

Table 2 Тһе values of LT;, and LT, for Paecilomyces fumosoroseus 


against the diamondback moth larvae of different instars 
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